The field of mouse phenotyping with magnetic resonance imaging (MRI) is rapidly growing, motivated by the need for improved tools for characterizing and evaluating mouse models of human disease. MRI is an excellent modality for investigating genetically altered animals. It is capable of whole brain coverage, can be used in vivo, and provides multiple contrast mechanisms for investigating different aspects of neuranatomy and physiology. The advent of high-field scanners along with the ability to scan multiple mice simultaneously allows for rapid phenotyping of novel mutations.
Discussion
Both the in vivo and ex vivo mouse imaging systems image multiple subjects at once to increase throughput of imaging studies considerably without increasing the imaging time. The brain images from both the in vivo and ex vivo multiple-mouse imaging techniques are of high quality and are suitable for phenotyping major and minor structures in the mouse brain respectively.
To minimize animal preparation time of multiple specimens, parallelization of processes is of utmost importance. For example, the development of the induction chamber allowed for the induction of multiple specimens simultaneously, and the sled has synchronized the application of the ECG and temperature probes while standardizing body positioning. Furthermore, our ex vivo imaging system enables us to acquire high resolution three dimensional images of 16 fixed whole brains at one time which is ideal for high-throughput phenotyping studies.
Possible limitations of our in vivo imaging system include the inability to individually control anesthetic and temperature for each mouse. If required individual anesthetic control can be implemented with the addition of exclusive anesthetic vaporizers for each mouse. Another limitation of the in vivo imaging system is that scanning is restricted to mice that are less than approximately 32 grams. However, there is a plan currently to increase coil size to accommodate larger animals.
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